S1. The effect of pH on DB921 nanotube assembly
Nanotube assembly using saturated solution of DB921A in 4% (v/v) DMSO with150 mM NaCl was performed across a pH range of 4 to 9 and the resulting nanotube morphologies studied by SAXS. Different buffers were appropriately included for each solution pH; pH 4-6: acetate buffer, pH 7-8: HEPES buffer, pH 9: glycine buffer. Fig. S1 shows the resulting SAXS patterns taken from samples 2 to 2.5 hours after the initiation of nanotube formation. At this salt concentration, fully-formed nanotubes are expected after this time. It can be seen that peak positions of the SAXS curves are independent of pH within the investigated range, indicating that the nanotube structure is unaltered by pH. 
S2. X-ray diffraction of shear-aligned DB921 nanotubes at different sample humidity conditions
The effect of drying of the nanotubes (inherent in the fabrication of the samples for X-ray diffraction) was investigated by re-hydrating such fibres in different ambient humidity conditions. Diffraction patterns were collected on the ID23-2 Gemini Macromolecular Crystallography beamline at the ESRF, employing a nozzle-based HC1b humidity controller. Fig. S2 (a) , contributions in the orthogonal direction may also arise from nanotubes that are not fully aligned. The sharp peak ~23 nm -1 , indicated by the red arrow is assigned to that of crystalline NaCl that likely precipitated from the nanotube solution during drying.
From Fig. S2 (b) , there are no apparent differences between diffraction patterns of dried fibres at low humidity and re-hydrated fibres at high humidity, except for the loss of the NaCl due to its dissolution. Therefore, it is inferred that the nanotube structure is relatively robust towards drying and any structural information obtained from dried fibres remains representative of the nanotubes. 
S3. Self-assembly in alternative DB molecular structures
A variety of analogues to DB921 with structural and/or chemical modifications, previously studied in the context of DNA minor-groove binding [1, 2] , were investigated to elucidate the role of molecular geometry and chemical functionality on the self-assembly process. Selfassembly was initiated in aqueous solutions containing ~1 mM of the DB-analogue with 4% (v/v) DMSO and 550 mM NaCl. Representative images of the resulting structures were taken via negative-stain EM and shown in Fig. S3 . Fig. S3 (a)-(c) shows self-assembly by the analogues DB985, DB1963 and DB1055 respectively. Two main structural similarities between these analogues and DB921 are identified that are likely crucial for self-assembly. (1) The presence of a benzimidazole group on the backbone, that likely facilitates intermolecular N-H N hydrogen bonds between ⋯ adjacent benzimidazole groups that laterally bind DB-molecules together. (2) An in-plane molecular bend, owing to one or both terminal amidinium groups being bound to the aromatic backbone at an angle. For these analogues which possess both of these features, free or partially coiling fibrils are seen that are reminiscent of the intermediates observed for DB921. 
S4. Details of DB921 nanotube preparation
The steps taken to prepare nanotubes of DB921 are summarised in Fig. S4 and explained below.
1. DB921 powder is weighed out and dissolved firstly in 4% (v/v) DMSO followed by water. The mixture is vigorously mixed with a vortex mixer at maximum speed for approximately 30 seconds to create a cloudy solution of DB921. 2. The cloudy solution is centrifuged for 10 mins at 10,000 rpm in order to precipitate any undissolved DB921 powder. 3. The supernatant of the centrifuged solution is carefully extracted to yield a saturated solution of DB921. 4. A certain volume of DB921 solution is diluted 2-fold by adding an equal volume NaCl (or other alkali-halide salt) solution in order to initiate self-assembly. 5. Nanotube formation may be visually confirmed by the phase separation of nanotubes, exhibiting a darker yellow colour than the pale brown solution. 
